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Methods: We established low-estrogen atherosclerotic animal model by feeding
ovariectomized apoE-/- mice a high-fat diet, and oxidative-injured cells model were
induced by ox-LDL in HUVECs. Tanshinone IIA (mice: 30mg/kg, 60mg/kg, cells:
0.1mM, 1mM, 10mM) was given to the mice and cells, and estrogen (mice: 0.13mg/kg/
d, cells: 0.01mM) and estrogen receptor antagonist (ICI182780, mice: 65mg/kg, cells:
0.1mM) were also designed to be given. The levels of NF-kB, sICAM-1, AP-1, E-
selectin and 17b-estradiol (E2) in serum and the levels of NF-kB, sICAM-1, AP-1 and
E-selectin in supernatant were measured by ELISA. The expression of P-ERK1/2 in
cells and mice aorta and expression of ERa in cells were assessed by Western blotting.
Results: Tanshinone IIA could not signiﬁcantly increase the serum E2 level of
ovariectomized apoE-/- mice. But it signiﬁcantly inhibited the levels of NF-kB, AP-1,
sICAM-1 and E-selectin in serum of ovariectomized ApoE-/- mice and supernatant of
ox-LDL injured HUVECs, and Tanshinone IIA signiﬁcatly inhibited the expression of
P-ERK1/2 in mice aorta and cells and inhibited the expression of ERa in cells, which
was similar to the estradiol, and could be inhibited by ICI182780.
Conclusions: Tanshinone IIA has an anti-inﬂammatory effect on oxidative-injured
cells, and the mechanism is that Tanshinone IIA could signiﬁcantly attenuate the
P-ERK1/2 to inhibit the mitogen-activated protein kinase (MAPK) signaling pathway
by bonding with estrogen receptor, which is similar to the estrogen.
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Alterations of the calreticulin-STAT3 pathway associates with mitochondria
damage in selenium deﬁciency rat hearts
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Objectives: To study the changes of calreticulin-STAT3 signaling pathway and its
effect on cardiac mitochondria damage in selenium deﬁciency rat hearts.
Methods: Twenty male Sprague-Dawley rats were randomized into normal control
group (n¼8) and selenium deﬁciency model group (n¼12). When rats were fed for
20 weeks, the cardiac function was measured by hemodynamic studies. The signal
molecules involved in the calreticulin-STAT3 pathway were investigated using real-
time PCR and western-blot. The mitochondrial structure and function were assessed.
Results: Compared with the control group, the rats in the model group had reduced
systolic and diastolic function. Calreticulin mRNA expression was 4.6-fold higher in
the model group than that in the control group, and the protein level of calreticulin was
3.3-fold higher than that in the control group (P<0.05). The protein expression of
STAT3 and P-STAT3 in the whole myocardium and cardiac mitochondria were both
signiﬁcantly down-regulated in the model group (P<0.05). The mRNA and protein
levels of manganese superoxide dismutase (MnSOD), downstream to STAT3, were
also signiﬁcantly decreased in the model group (P<0.05). Under electron microscopic
observation, the cardiac mitochondria in the model group were swelling with fractured
or dissolved cristae. The mitochondrial membrane potential level of the isolated fresh
cardiac mitochondria, and the enzyme activities of succinate dehydrogenase and
cytochrome c oxidase in the model group were all signiﬁcantly decreased as compared
with the control group (P<0.05).
Conclusions: The development of selenium deﬁciency induced cardiomyopathy in
rats, might be due to the up-regulated expression of calreticulin, which inhibits STAT3
phosphorylation in both the whole cell and mitochondrial fraction.
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Ox-LDL induces endothelial cell apoptosis via the LOX-1-dependent
endoplasmic reticulum stress pathway
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Objectives: To investigate the effect of lectin-like ox-LDL receptor-1 (LOX-1) on
oxidized low-density lipoprotein (ox-LDL) -induced apoptosis and the involvement of
the endoplasmic reticulum (ER) stress response pathway.
Methods: Human umbilical vein endothelial cells were treated with 50, 100, or 200
mg/ml ox-LDL and cultured for 12, 24, or 48 hr for concentration- and time-dependent
studies. Cells were transfected with LOX-1 or Nox-4 shRNAs, and target proteins
were inhibited with the corresponding antibodies for mechanistic studies. Active
proteins and mRNAs were analysed by Western blotting and RT-PCR, respectively.
Cell apoptosis was analysed by Annexin and Hoechst staining assays.
Results: Ox-LDL induced both apoptosis and protein expression of LOX-1 and Nox-4
through activation of ER stress sensors IRE1 and PERK, and nuclear translocation of
ATF6 and their subsequent pathways were indicated by JNK, eukaryotic initiation
factor 2 phosphorylation, XBP-1, and chaperone GRP78 expression; up-regulation of
proapoptotic proteins CHOP and Bcl-2; and caspase-12 activity. LOX-1 gene
silencing and treatment with an anti-LOX-1 antibody attenuated the effects of
ox-LDL. Pretreatment with irestatin 9389, salubrinal, or AEBSF also blocked
ox-LDL-induced expression of CHOP and Bcl-2 and activation of caspase-12 activity,
leading to an attenuation of endothelial cell apoptosis. Furthermore, Nox-4 siRNA
attenuated the up-regulated expression of GRP78, PERK, IRE1, and XBP-1 to reduce
ox-LDL-induced endothelial cell apoptosis.C38 JACC Vol 64/16/Suppl C j OctobConclusions: LOX-1 plays a critical role in ox-LDL-induced endothelial cell
apoptosis via the ER stress pathway.
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Objectives: Establish the reparative myocardial ﬁbrosis rat model and evaluate it.
Methods: Mix the pig cardiac myosin (the concentration is 6.4 mg/ml) with equal
volume proportion of complete Freund’s adjuvant (CFA) (with 1mg mycobacterium
tuberculosis per milliliter by thermal inactivation), then push them in 4C refrigerator
repeatedly to achieve the aim of sufﬁcient emulsiﬁcation, form a kind of emulsion which
is sticky andwater-in-oil (the ﬁnal concentration of the pig cardiacmyosin is 3.2mg/ml).
Each Lewis rat was immunized with lmg/0.3ml of an emulsion containing cardiac
myosin with an equal volume of CFA by subcutaneous injection on days 0 and 7. Both
the left and right hind leg foot pad of the rat was injected. Negative control rat were
immunized with PBS/CFA. On days 28 after the ﬁrst injection, take the material and
weigh the body weight, the quality of heart and left ventricle. Hematoxylin-eosin (HE)
staining and Masson staining was performed on parafﬁn-embedded heart sections. The
sample alkali hydrolysis method was used to detect myocardial tissue hydroxyproline
(HYP) content. Enzyme linked immunosorbent assay (ELISA)was conduct to detect the
level of Carboxyterminal propeptide of procollagen type I (PICP), N-terminal peptide of
procollagen type III (PIIINT), C-telopeptide of type I collagen (CTX-I) in serum.
Results: Compared with negative control rats, cardiac index and left ventricular mass
index increased signiﬁcantly in model rats. Myocardium of HE staining showed in-
ﬂammatory cell inﬁltrate and cardiac myocyte hypertrophy with myocardium
decreased and necrosis in model rats. That of Masson staining showed the reparative
myocardial ﬁbrosis transformation that large bundled quantity of blue myoﬁbril,
deposited and disordered arrangement of collagen in myocardial matrix and ﬁbre
replaced necrotic myocardium. Content of HYP in myocardium of model rats
increased signiﬁcantly comparing with negative control rats. There was a higher level
of PICP and PIIINT indicating collagen synthesis and CTX-I indicating collagen
degradation in model rats serum than negative control rats.
Conclusions: Pig cardiac myosin could induce the typical reparative myocardial
ﬁbrosis in Lewis rat.
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Curcumin inhibits cardiac ﬁbrosis in vitro and in vivo by inhibiting
myoﬁbroblast differentiation
Ma Jin, Shiyu Ma, Chunhua Ding
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Objectives: Cardiac ﬁbrosis is a hallmark of heart disease and plays a vital role in
cardiac remodeling during most types of cardiac injury. Curcumin has been demon-
strated to exhibit a variety of potent beneﬁcial effects such as antioxidant, anti-
inﬂammatory and cardioprotective potential. However, the effect of curcumin on
ﬁbroblasts in cardiac ﬁbrosis has not yet been investigated.
Methods: Isoproterenol (ISO) -induced cardiac ﬁbrosis rats were treated with cur-
cumin (150 or 300 mg/kg/d) for 28d. In addition, cardiac ﬁbroblasts were treated with
Ang II for 24 h alone or pretreated with curcumin in different concentrations (5, 10,
and 20 mmol) for 1 h before treated with Ang II.
Results: Curcumin signiﬁcantly reduced cardiac ﬁbrosis in rats by decreasing inter-
stitial and perivascular myocardial collagen deposition and cardiac weight index
(2.6950.025 in control vs. 3.4140.038 in ISO group, 3.165 0.031 in ISO+Cur-L
group, P<0.05 vs. ISO group alone; 2.9560.026 in ISO+Cur-H group, P<0.05 vs.
ISO group alone) as well as reducing protein expression of collagen I (1.3760.169 in
ISO+Cur-H group, P<0.05 vs. 2.6240.215 in ISO group) and III (0.8310.096 in
ISO+Cur-H group, P<0.05 vs. 1.2140.158 in ISO group) in hearts. Curcumin
directly inhibited angiotensin II (Ang II) -induced ﬁbroblast proliferation and collagen
type I/ III expression in cardiac ﬁbroblasts. We also found that curcumin inhibited
ﬁbrosis by inhibiting myoﬁbroblast differentiation. Curcumin also decreased trans-
forming growth factor (TGF) -b1, matrix metalloproteinase (MMP) -9 and tissue in-
hibitor of metalloproteinase (TIMP) -1 expression but had no effects on Smad3 in Ang
II incubated cardiac ﬁbroblasts.
Conclusions: Curcumin reduces cardiac ﬁbrosis in rats and Ang II-induced ﬁbroblast
proliferation, by inhibiting myoﬁbroblast differentiation and decreasing collagen
synthesis and accelerating collagen degradation via regulation of TGF-b1, MMPs/
TIMPs. The present ﬁndings provided novel insights and underscore the therapeutic
potential of curcumin as an anti-ﬁbrotic agent for the treatment of cardiac ﬁbrosis.
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Objectives: Mechanical stress on the heart can lead to different results. Physiological
stimuli such as exercise cause adaptive cardiac hypertrophy characterized by a normal
cardiac structure and normal or enhanced cardiac function. Pathological stimuli such
as sustained cardiac pressure overload cause maladaptive cardiac remodelingand ul-
timately heart failure. We previously showed casein kinase-2 interacting protein-1
(CKIP-1) was an inhibitor of cardiac hypertrophy by up-regulating the dephosphor-
ylation of HDAC4 through the recruitment of protein phosphatase 2A. However, the
role of CKIP-1 in the physiological cardiac hypertrophy is unknown. The purpose of
this paper was to determine whether CKIP-1was also involved in the regulation of
physiological cardiac hypertrophy.
Methods: To evaluate the role of CKIP-1 in the physiological form of cardiac growth,
we ﬁrst detected the expression of CKIP-1 and phosphorylation of HDAC4 in the
heart from mice which were exercised by swimming for 20 days using Q-PCR and
western blotting. Then CKIP-1-deﬁcient mice and myocardial speciﬁc CKIP-1 over-
expression mice were exercised by swimming for 20 days. We assessed the heart
alterations in morphology and function by histological analysis and echocardiography.
Finally, we detected the phosphorylation of HDAC4 in the heart from CKIP-1-
deﬁcient mice and CKIP-1 transgenic mice after swimming.
Results: The results of Q-PCR and western blotting revealed the higher levels of
CKIP-1 in the heart from swimming mice. The results of echocardiography and his-
tology demonstrated that CKIP-1-deﬁcient mice after swimming exhibited patholog-
ical cardiac hypertrophy. The phosphorylation of HDAC4 in the heart of CKIP-1
deﬁcient mice, a key molecule in the signaling cascade of pathological hypertrophy,
increased more than that in wild type controls. Transgenic mice with cardiac-speciﬁc
overexpression of CKIP-1 showed a similar physiological cardiac hypertrophy in
response to swimming compared to wild-type controls. And the phosphorylation of
HDAC4 in heart of CKIP-1 TG mice didn’t change after swimming, but still
decreased compared to the wild-type controls.
Conclusions: These results indicate that CKIP-1 can regulate physiological cardiac
hypertrophy by up-regulating the dephosphorylation of HDAC4. Swimming which is
mechanical stress for physiological hypertrophy can lead to pathological cardiac
hypertrophy in CKIP-1-deﬁcient mice.
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Effects of salvia mitiorrhiza on high glucose induced proliferation of vascular
smooth muscle cell by regulating microRNA-21
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Objectives: To study the expression of microRNA-21 in vascular smooth muscle cells
(VSMC) treated with high glucose and salvia mitiorrhiza. And to explore whether
salvia mitiorrhiza inhibition cell proliferation in VSMC by high glucose through
regulating the expression of microRNA-21 on PTEN PI3K signal pathway.
Methods: VSMCs were treated with D-Glucose in 5.5mM, 11mM, 22mM and 33mM
respectively for 48 hours. Then they were treated with salvia mitiorrhiza (0.5mmol/L)
for 48 hours. They were transfected with eukaryotic expression vector pGenesil-
microRNA-21 in mediation of Lipofectamine 2000. The expression level of miR21 in
transfected cells was determined by realtime RT-PCR. The proliferation of VSMCs
was screened by BrdU method. The expressions of PTEN, phospho Akt (Ser473) and
PI3K p85 proteins, the key molecules of PTEN PI3K signal pathway, were determined
by immunocytochemical method.
Results: The microRNA-21 was expressed highly and stably in the screened VSMC
which treated with high glucose. By down-regulating microRNA-21 expression, salvia
mitiorrhiza inhibited VSMC proliferation. The highly expressed microRNA-21 down
regulated the expression of PTEN (P< 0. 05, while signiﬁcantly up regulated the
expressions of phosphoAkt (Ser473) and PI3K p85 (P< 0. 05).
Conclusions: MicroRNA-21 participates in salvia mitiorrhiza inhibited VSMCs
proliferation which was induced by high glucose. And it was through PTEN PI3K
signal pathway because microRNA may increase the expression levels of phosphoAkt
(Ser473) and PI3K p85 proteins.
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Sulforaphane prevents type 2 diabetes induced cardiomyopathy probably by
up-regulation of AMPK expression
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Objectives: Type 2 diabetes mellitus (T2DM) induced cardiomyopathy is associated
with oxidative stress, inﬂammation and cardiac dysfunction. Sulforaphane (SFN), an
isothiocyanate naturally presenting in widely consumed vegetables, particularly broc-
coli, plays an important role in regulation of lipid accumulation. We investigated the
effect of SFN on T2DM induced cardiomyopathy associated with lipid accumulation.
Methods: Male C57BL/6J mice, 8 weeks of age, were fed with high-fat diet (HFD, 60
kcal% fat) for 3 months to induce insulin resistance, followed by a small dose of
streptozotocin to induce hyperglycemia, and age-matched control mice were fed normal
diet (ND, 10 kcal% fat). Diabetic and non-diabetic mice were randomly divided into
treatmentwith andwithout 4-month SFN at 0.5mg/kg daily inﬁve days of eachweek. At
the endpoint blood glucose, plasma triglyceride and cardiac function were assessed.
Cardiac ﬁbrosis, inﬂammation, and oxidative damage were assessed by Western blot.JACC Vol 64/16/Suppl C j October 16–19, 2014 j GW-ICC Abstracts/BResults: SFN treatment signiﬁcantly decreased blood glucose and plasma triglyceride
of type 2 diabetic mice. SFN treatment signiﬁcantly attenuated cardiac hypertrophy
and dysfunction induced by T2DM. SFN treatment also signiﬁcantly inhibited cardiac
lipid accumulation measured by Oil Red O staining, improved cardiac inﬂamma-
tion oxidative stress and ﬁbrosis by down-regulating PAI-1, TNFa, CTGF, TGFb,
3-NT and 4-HNE. SFN increased expression of AMPK and peroxisome proliferator-
activated receptor gamma coactivator 1-alpha (PGC-1a). Phosphorylation of
AMP-activated protein kinase a (AMPKa) and Sirtuin1 in the heart tissue of SFN
treated-T2DM mice was elevated.
Conclusions: These results suggest that cardiomyopathy induced by T2DM can be pre-
vented by SFN, which inhibited cardiac inﬂammation oxidative stress and ﬁbrosis asso-
ciated with lipid accumulation through activation of AMPK-Sirtuin1-PGC-1a pathway.
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Objectives: To research the availibility of developing hyperlipidemia models by
gastric perfusion intralipid was in rabbits.
Methods: 20 rabbits were subjected to gastric intralipid perfusion for consecutive
2 weeks. The levels of blood serum total cholesterol (TC), triglyceride (TG), apoli-
poprotein A1 (APOA1), APOB, blood plasma thromboxane B2 (TXB2), 6-Keto-
prostaglandin F1a (6-Keto-PGF1a), endotheline (ET), erythrocyte membrane
cholesterol (M-Tc), membrane ﬂuidity (M-Flu), erythrocyte malondialdehyde
(E-MDA), erythrocyte superoxide dismutase (E-SOD) before and after gastric
perfusion were determined. In the end of the experiment the aorta was removed to
undergo the light and electron microscopic examination.
Results: The results showed that after gastric infusion the levels of blood serum TC,
TG, APOB, blood plasma TXB2, ET, erythrocyte M-Flu and E-MDA were signiﬁ-
cantly increased, those of blood serum APOA1, blood plasma 6-Keto-PGF1a, E-SOD
were signiﬁcantly decreased, but that of erythrocyte M-TC had no signiﬁcantly
changed. Light and electron microscopic examination showed that there were early
changes of early atherosclosis, which were in accordance with the characteristics of
experimental animal hyperlipidemia.
Conclusions: The results suggested that the development of hyperlipidemia models
by gastric perfusion intralipid was available in rabbits.
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Lipoic acid inhibits oxidative stress-induced premature senescence via
upregulation of Sirt1 in human umbilical vascular endothelial cells
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Objectives: Aging is an independent risk factor for the development of cardiovascular
disorders. The purpose of the present study was to investigate the effect of alpha-
Lipoic acid in human umbilical vascular endothelial cells (HUVECs) senescence
induced by oxidative stress and clarify the molecular mechanism.
Methods: Primary HUVECs were isolated, cultured and divided into 4 groups:
control group, H2O2 group, lipoic acid group and atorvastatin group. Premature
senescence of HUVECs was induced by 60 mM H2O2 for 1 hour. HUVECs were
pretreated with different concentrations of lipoic acid (0, 20, 40, 60 mM) for 48 hours.
Prematurely senescent HUVECs were induced by treatment with H2O2 as judged by
senescence-associated beta-galactosidase assay (SA-betagal), cell morphological
appearance, and plasminogen activator inhibitor-1 (PAI-1) expression. The expression
of sirtuin-1 (SIRT1) and senescence/apoptosis-associated markers was determined by
immunoblotting and immunocyto techniques. SIRT1 expression was inhibited with
appropriate siRNA.
Results: Exposure of HUVECs to H2O2 signiﬁcantly reduced SIRT1 protein
expression. Senescence-associated b-galactosidase activity in HUVECs was increased
in H2O2. Treatment with lipoic acid attenuated the H2O2-induced reduction of SIRT1
expression and protected endothelial cells from H2O2-induced premature senescence.
However, following gene knockdown of SIRT1 the effects of lipoic acid were lost.
Conclusions: H2O2-induced down-regulation of SIRT1 played a crucial role in stress-
induced endothelial senescence. Furthermore, the protective effect of lipoic acid
against H2O2-induced endothelial dysfunction was partly due to its effects on SIRT1
expression and/or activity.
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Dryk1A/ASF-regulated alternative splicing of CaMKII is involved in valsartan
inhibition of cardiac hypertrophy in renovascular hypertensive rats
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Objectives: It has been known that the expression, activity, and alternative splicing of
Ca2+/calmodulin-dependent protein kinase IId (CaMK IId) are dysregulated in theasic and Translational Medicine C39
